Households can borrow against equity through different channels, including home equity lines of credit (HELOCs), second liens, cash-out refinancing, and-for senior homeowners-reverse mortgages. We use data from the New York Federal Reserve/Equifax Consumer Credit Panel, the U.S. Department of Housing and Urban Development, and other sources to jointly estimate the decision to extract equity through these different channels. Specifically, we identify the influence of credit constraints, house price dynamics, and their interactions on the proportion of seniors in a ZIP code extracting through a given channel each year from 2004 to 2012: the boom and bust period in the U.S. housing market. Prior research finds credit constrained households were more responsive to house price gains than nonconstrained households. Our results suggest that this response varies depending on the borrowing channel. As house prices increased, cash-out refinancing increased in credit-constrained areas, but HELOCs increased in less-credit-constrained areas. Further, when house prices fell, reverse mortgage originations increased-particularly in credit-constrained areas. We also observe differential responses to credit constraints and house price changes in minority versus non-minority neighborhoods.
Introduction
Extracting home equity through borrowing allows households to smooth consumption and access liquidity without the substantial costs of selling the home (Hurst and Stafford 2004; Mian and Sufi 2010; Mian and Sufi 2011) . During the first half of the 2000s, households in the United States extracted more than $1 trillion dollars in home equity (Bhutta and Keys 2014) , with an increase of nearly 17 percent annually from 2000 to 2008 (LaCour-Little et al. 2014) . For senior homeowners, home equity composes a substantial portion of wealth (Poterba et al. 2011; Joint Center for Housing Studies 2014) , and thus decisions to extract equity can have a significant effect on a household's financial portfolio. 1 The decision to extract equity is complex, influenced by macro-level house price dynamics, interest rates, and credit conditions, as well as micro-level factors including household mobility and financial position.
In addition to the decision to extract equity, households make a choice about the channel through which to borrow. Options include cash-out refinancing of an existing mortgage, borrowing through closed-end home equity loans, or revolving home equity lines of credit (HELOCs), and for seniors, extracting equity through a reverse mortgage. The factors that lead borrowers to choose one particular channel over another are unclear. During the boom and bust in the U.S. housing market at the start of the 21 st Century, the use of different extraction channels peaked at different times, with variation by geography and for particular subpopulations (Agarwal et al. 2006; Jagtiani and Lang 2011; Lee et al. 2012; Duca and Kumar 2014) .
One reason for variation in product choice may be differences in observable house prices and credit conditions. The first purpose of our study is to estimate how shifting house price dynamics and credit conditions during the boom and bust period of the U.S. housing market contributed to differential rates of equity extraction by borrowing channel. Following Mian and Sufi (2011) , we also consider interactions for which credit-constrained households may be more (or less) responsive to changes in house prices for particular borrowing channels.
Aside from variations in the absolute levels of particular explanatory factors, another reason for observed differences in channel use may be attributed to differential responses of homeowners residing in particular areas. Prior research finds higher rates of particular channels of equity borrowing-such as cash-out refinancing and HECMs-in lower-income and minority neighborhoods (Shan 2011; Do 2012; Davidoff 2015) . A second purpose of our study is to estimate the proportion of the differences in origination channels in predominately black (minority) and predominately white (non-minority) neighborhoods that can be explained by changes in house prices and credit conditions (the endowment effect) and the proportion that can be attributed to differences in behavioral response to the same factors. 1 For more than half of households at retirement age (65-69), equity in the home is greater than the sum of all other assets, including assets in retirement accounts (Poterba et al. 2011) , particularly for households with low incomes. Based on recent data from the Survey of Consumer Finance (SCF), home equity comprises more than 75 percent of total net wealth for senior homeowners with incomes in the lowest quartile of the income distribution (Joint Center for Housing Studies 2014).
While prior studies have explored the impact of house price dynamics and credit constraints on equity extraction generally, there is a lack of research that jointly estimates the decision to extract equity for each of the borrowing channels. 2 Joint consideration of equity extraction options is important, as unobserved factors that affect a household's probability of extracting equity may simultaneously affect all extraction channels. Households make the choice of a particular equity extraction option relative to other options, and thus explanatory factors that predict extraction through a particular channel should be interpreted relative to the effect of such factors on other extraction options.
We use data from the U.S. Department of Housing and Urban Development (HUD) on HECM loan originations from 2004 to 2012, combined with consumer credit data from the Federal Reserve Bank of New York/Equifax Consumer Credit Panel (CCP) and house price index (HPI) data from CoreLogic. We describe intertemporal and spatial differences in the relative proportion of the senior population extracting home equity through HELOCs, closed-end second liens, cash-out refinancing, and HECMs in a geographic area (ZIP codes) from 2004 to 2012.
We find that house price and credit dynamics affect the probability that a household extracts home equity, with substantial differences by channel. Use of both HELOCs and borrowing through cash-out refinancing increases as house prices increase, while the use of reverse mortgages increases when house prices are declining. Credit constraints are also differentially associated with borrowing channels. ZIP codes with relatively low average credit scores have lower use of HELOCs and greater use of cash-out refinancing, followed by second liens and then HECMs. Credit-constrained areas (with lower credit scores, higher credit utilization rates, and lower credit approval rates) are more likely to extract equity through cash-out refinancing in response to house price gains and through HECMs in response to house price declines. By contrast, areas that are less credit constrained are more likely to extract equity through HELOCs in response to house price gains. These results add new insights to prior research that finds that credit-constrained households were more likely to extract equity in response to house price increases (Mian and Sufi 2011) , as our findings indicate that the effects of credit constraints and house price interactions vary by extraction channel. Previous studies that aggregated all forms of home equity extraction into a single measure missed interesting differences among the specific forms of extraction.
We find that geographical variation in household credit quality explains a substantial proportion of the differences in extraction channels in minority versus non-minority neighborhoods. We also find variation in responsiveness to house price dynamics and credit constraints by neighborhood. Holding credit constraints constant, homeowners in minority neighborhoods are more likely to borrow through cash-out refinancing in response to house price increases, while homeowners in non-minority neighborhoods are more likely to borrow through HELOCs. As house prices decrease, households in 2 The exception is an analysis of equity extraction at the household level by Do (2014) that estimates the probability of extraction through a HELOC or home equity loan a using multinomial logit specification. However, his analysis focuses on household demographics and does not include indicators for credit conditions or house price dynamics. non-minority neighborhoods are more likely to borrow through HECMs, presumably as a hedge against further house price declines. By contrast, HECM originations in minority neighborhoods are not as responsive to house price declines.
Prior Literature on Equity Extraction
Most prior studies model equity withdrawals (e.g., the increase in mortgage balances during a particular time period) rather than the origination of a new equity extraction loan (Mian and Sufi 2011; Do 2012; Bhutta and Keys 2014; Duca and Kumar 2014) . A few studies model the decision to extract equity through specific channels, including refinancing (Hurst and Stafford 2004) or home equity loans and lines of credit (LaCour-Little et al. 2014) . A more limited body of literature models the decision for seniors to extract equity through a HECM, though not in conjunction with other forms of equity borrowing (Shan 2011; Davidoff 2015; Haurin et al. forthcoming) .
The prevalence of home equity extraction tends to follow trends in the macroeconomy. Using data from the New York Federal Reserve Bank's Consumer Credit Panel from 1999 to 2010, Bhutta and Keys (2014) finds that 12.4 percent of households with a mortgage extract equity in a given year, spiking to nearly 20 percent in 2003 and declining to 6.2 percent by 2010. Equity extraction rates were slightly lower during the boom years for senior households; using data from the Health and Retirement Study (HRS), Duca and Kumar (2014) finds that 15.7 percent of households headed by someone over the age of 50 report a home equity withdrawal biennially between 2000 and 2006, equaling about 8 percent of seniors extracting equity in a given year. In terms of the channel of home equity extraction, Bhutta and Keys (2014) finds that from 1999 to 2010, 43 percent of equity was extracted through cash-out refinancing, 36 percent through HELOC draws, 10 percent through second mortgages, and 10 percent through some combination of the three. As one would expect, the proportion of new originations in a year are much lower than the proportion withdrawing equity. In an analysis of households over the age of 62 from 2000 to 2011, Haurin et al. (forthcoming) finds that, on average, 3 percent of seniors originate a new HELOC loan in a given year, while 0.24 percent originate a new HECM.
Across studies, house price dynamics are found to be an important explanatory factor influencing extraction, with some noted differences by extraction channel. Mian and Sufi (2011) analyzes a credit panel dataset of more than 74,000 U.S. homeowners from 1997 through 2008. It finds that homeowners extracted $25 per $100 in increased home value from 2002 to 2006. They do not explore equity extraction by channel, but rather model the dollar increase in equity loans. Analyzing credit panel data over a longer period (from 1999 to 2010), Bhutta and Keys (2014) finds that a one standard deviation increase in house price increases the probability of equity extraction by 38 percent, with the amount of equity extracted equal to $7 for each $100 increase in home value.
In an alternative specification, Bhutta and Keys (2014) models equity withdrawals structured as junior liens separately from equity withdrawals through cash-out refinancing. They find that cash-out refinancing is more sensitive to house price increases and interests rates than junior liens. They speculate that this is because cash-out refinancing resets the interest rate and loan amount for a longer period of time (typically 30 years), whereas junior liens typically have shorter duration and lower transaction costs. Using Equifax credit panel data from 2000 to 2006 , LaCour-Little et al. (2014 models the growth in the balance of HELOCs and closed-end second liens separately. They find that HELOC balances grow faster in ZIP codes with high house appreciation, while second lien balances are less responsive to house price changes.
With regard to HECMs and house price dynamics, Haurin et al. (forthcoming) use data aggregated to the state level to predict HECM originations as a proportion of senior households by state and year from 2000 to 2011. They find that intertemporal and spatial variations in take-up rates were higher in states with real house prices substantially above their long-term average and a history of large variations in house prices. The interpretation of this finding is that some seniors used HECMs as a means to insure against reductions in house prices. Using aggregate data, Shan (2011) estimates the total number of HECM originations from 1995 to 2010 in a ZIP code as a percentage of housing units with elderly owners in the year 2000. She finds that house-price growth accounts for approximately one-third of the growth in HECM originations from 2003 to 2007.
Aside from house price dynamics, prior research finds that credit conditions-both household credit conditions and supply side credit availability-influence equity extraction behaviors. In terms of household credit conditions, Bhutta and Keys (2014) finds that higher credit card utilization rates are associated with equity extraction, while credit score has a non-linear relationship. Equity extraction increases as credit scores increase up to 740, and then declines thereafter. This makes sense as lower credit score borrowers are most constrained and may be prevented from borrowing, while the highest credit score borrowers may have access to alternative forms of liquidity. Prior research also finds that credit-constrained borrowers-measured by lower credit scores and higher rates of credit card utilization-were more responsive to increases in house prices than less-constrained borrowers (Mian and Sufi 2011) . This finding is similar to Hurst and Stafford (2004) , which finds that households who experience income shocks or are otherwise borrowing constrained were more likely to extract equity through refinancing when house prices increase, regardless of interest rates.
Supply-side credit constraints have also been found to influence equity extraction. Bhutta and Keys (2014) includes an indicator for credit availability in a ZIP code, measured as the proportion of marginal credit applicants who applied for and were able to obtain credit in a given year. They find a significant and positive relationship between credit availability and equity extraction, in which a 10 percent increase in credit availability increases the probability of extracting equity 1 to 2 percentage points (depending on the control variables included).
There is some evidence of differential use of borrowing channels by borrower and neighborhood demographics, particularly minority status. In an analysis of HELOC and cash-out refinancing originations from 2001 to 2007, Do (2012) finds that while non-Hispanic black homeowners are less likely to extract equity in general, they are more likely to extract equity using cash-out refinancing relative to non-Hispanic white homeowners and are less likely to extract equity through HELOCs. He suggests that this may be due to lower levels of financial literacy and experience among minority borrowers. Using survey data from the HRS, Duca and Kumar (2014) finds that higher levels of financial literacy are associated with borrowing through a HELOC, while lower levels of financial literacy are associated with extracting equity through closed-end loans. 3 Given data limitations, neither study includes indicators for credit conditions nor house price dynamics that might help unpack these effects. Mian and Sufi (2009) finds that latent demand for credit in particular areas may lead to an increase in equity extraction as house prices increase and borrowing constraints relax, particularly for products with limited underwriting. With regard to HECMs, Shan (2011) finds higher rates of originations in ZIP codes with higher percentages of black and Hispanic homeowners. In a recent analysis of HECM originations between 1989 and 2010, Davidoff (2015) confirms the positive relationship between minority share in a neighborhood and HECM originations, even after controlling for house price dynamics. However, neither study explains the use of HECMs relative to other equity extraction channels.
Theoretical Expectations
Homeowners optimize their decision to extract equity from their home in the current period based on the perceived utility derived from consuming equity in the current period relative to a future period, subject to constraints. Factors influencing equity borrowing include house price dynamics and credit conditions, but also borrowing costs and current and anticipated changes to income. Other householdlevel factors are also expected to influence extraction, such as household preferences and expectations, and financial position.
We expect to observe differences in explanatory factors by channel of equity extraction. Part of this variation may be due systematic differences in the level of explanatory factors, such as borrowing costs that vary systematically between borrowing channels. Part of this may also be due to differential responses to explanatory factors by channel, such as varying responses to changes in house prices depending on the borrowing channel.
Higher house values are expected to increase the probability of extracting equity across all channels due to a wealth effect; as a household's overall financial portfolio increases, it may stimulate a desire for consumption (Hurst and Stafford 2004; Mian and Sufi 2011) . However, we expect that households may be motivated to utilize channels differently in response to changes in house prices. For example, if house prices are increasing, households may not want to lock themselves into a long-term mortgage with high upfront costs, such as through refinancing or a HECM. In these circumstances, households may prefer a shorter term HELOC or second lien that would be easier to adjust if house prices continued to increase in the future. On the other hand, HECMs are federally insured non-recourse mortgages for which the government bears the cost of the loan in a negative equity situation. Declining house prices may prompt seniors to originate a HECM to lock in equity before house prices decline further, providing a hedge against house price risk (Nakajima and Telyukova 2013; Haurin et al. forthcoming) . While HELOCs also tend to have a shorter duration with low upfront costs, the credit line on a HELOC can be frozen in response to future house price declines (CFPB 2012) and thus may not be optimal when house prices are declining.
Increases in house values can also relax a borrowing constraint by lowering the loan-to-value (LTV) ratio (Mian and Sufi 2011; Bhutta and Keys 2014) . HELOCs tend to have lower LTV thresholds than second liens or cash-out refinancing; while closed-end first and second liens may allow for full leverage (e.g., 100 percent LTV), HELOCs typically cap LTVs at 80 percent, with some extending to 90 percent during the housing boom (CFPB 2012). The maximum LTV for a HECM is much lower, typically 50 to 80 percent of the home's value depending on the borrowers' ages and expected interest rate. 4
Household decisions regarding equity extraction also account for borrowing costs. Borrowing costs, including the interest rate on the loan as well as upfront fees and transaction costs, may vary substantially between channels. Prime interest rates tend to be lower for refinanced first mortgages than second liens or HELOCs (Kalotay and Fu 2009) ; however, during the expansion of the subprime mortgage market in 2006, nearly twice as many refinanced mortgages were classified as "high cost" relative to second liens and home improvement loans (Avery et al. 2007; Mayer and Pence 2008) . 5 The expected interest rate on HECMs is often similar to prime interest rates on forward mortgages. 6 While interest rates tend to be higher for HELOCs and second liens, closing costs tend to be negligible (CFPB 2012) . On the other hand, closing costs associated with refinanced mortgages are estimated to be 1.5 to 2.5 percent of the household's mortgage balance (Mian and Sufi 2009) . For HECMS, closing costs include a lender origination fee of up to 2 percent of the home's value and an upfront mortgage insurance premium that currently ranges from 0.5 percent to 2.5 percent, depending on the proportion of available funds extracted. 7 The perception of high upfront costs for reverse mortgages has been cited as a primary factor contributing to lack of demand (Redfoot et al. 2007; Davidoff 2015) .
Supply-side credit standards can create a binding constraint, in which households otherwise desiring to extract equity but that cannot pass a given underwriting threshold are unable to borrow. Such thresholds differ between borrowing channels. Unlike refinanced first mortgages or closed-end second liens that are often securitized, HELOCs tend to be held in a lender's portfolio (Agarwal et al. 2006; Lee et al. 2012) . HELOCs thus tend to have more stringent underwriting criteria, including higher minimum credit score requirements and lower combined LTV thresholds. Underwriting criteria for refinanced loans or second liens follows the appetite for risk in the secondary market. Risk-based pricing of securitized loans allows for relaxed underwriting requirements in exchange for higher interest rates. Thus, the prevalence of higher-priced loans from 2004 to 2007 allowed households that were previously constrained from borrowing due to credit standards to extract equity through securitized first or second liens. In contrast, underwriting for reverse mortgages has historically not been tied to income or credit 4 HUD sets the amount that can be borrowed, or principal limit factor (PLF), based on the expected growth of the HECM loan balance over the remaining expected life of the borrower. 5 In 2006, nearly 30 percent of all refinance transactions in the United States were classified as "high cost" in the Home Mortgage Disclosure Act (HMDA) data, defined as loans with APRs 3 percentage points or more above Treasury securities. By contrast, only 17.3 percent of home improvement second loans were classified by HMDA as "high cost." 6 As of April 2012, the fully indexed interest rate on an ARM HECM was 2.5 to 3.25 percent, compared to 4.5 to 5 percent for a fixed rate HECM. By contrast, the fully indexed interest rate for a HELOC during the same period was 4.25 to 5.25 percent (CFPB 2012). 7 HUD sets a cap on the lender's origination fee, and sets the rate for the upfront mortgage insurance premium. criteria. 8 Despite higher upfront costs, HECMs may be preferable for households constrained by the credit standards for other channel options.
Household-level factors may also influence the desired channel for equity extraction. To the extent that households extract equity to smooth consumption, levels of current and expected future income as well as overall borrowing liquidity may influence a household's desire to structure an equity withdrawal as a revolving line of credit (e.g., a HELOC or HECM) or a lump sum (e.g., cash-out refinance or a second lien). A line of credit allows households to extract equity as needed and retain funds on the line of credit for future shocks (Agarwal et al. 2006 ). This may be particularly true for households with low levels of liquid assets and liquidity constrained households who lack the ability to borrow through other channels (Hurst and Stafford 2004) . Further, HELOCs often allow for interest-only payments, reducing the payment burden for income constrained households. Unlike forward mortgages, HECMs have no fixed maturity date and no monthly repayment, as the balance including equity withdrawn plus interest and fees grows in reverse. Thus, HECMs may be preferable for households extracting equity to smooth consumption due to income shortfalls.
Households with varying discount factors, levels of financial literacy, self-control, and motivations may have differing preferences for equity extraction channels (Laibson 1997; Bhutta and Keys 2014; Duca and Kumar 2014) . More complex products like HECMs and HELOCs may be utilized by households with higher levels of financial literacy, while products that distribute funds up front may appeal to households with preferences for immediate consumption. Credit score may serve as a proxy for such differences, as prior debt behaviors may be correlated with underlying financial literacy and preferences (Mian and Sufi 2011) . Such differences may be correlated with demographic characteristics, such as age, gender, or minority status. Senior households tend to decumulate housing equity at a much lower rate than would be expected from a life-cycle model of consumption (Mian and Sufi 2011) , perhaps due to bequest motives, psychological attachment to the home and aversion to debt, and precautionary savings against future shocks including health shocks (Davidoff 2010; Poterba et al. 2011) . Female and minority borrowers tend to have lower levels of financial literacy than borrowers who are male or white (Lusardi and Mitchell 2011) , which may also lead to differential use of financial products.
Finally, we expect that there may be differential effects of explanatory factors in high-versus lowminority neighborhoods. On one hand, this may be due to different levels of explanatory factors in minority areas (e.g., higher house price volatility, lower borrower credit scores, or less credit availability) that are predictive of particular borrowing channels. For example, in early 2008, supply-side constraints to limit borrowing in "declining" or "distressed" markets may have disproportionately restricted access to forward mortgage options for equity extraction in minority neighborhoods, likely increasing the appeal of reverse mortgages in such areas (Avery et al. 2010; Immergluck 2011). 9 Controlling for factors (such as supply-side credit availability) should thus explain some of the observed differences in product selection for borrowers in high-minority areas. However, it is also possible that borrowers have differential responses to explanatory factors in high-versus low-minority areas. For example, borrowers in higher-minority areas may have less financial literacy or experience due to less exposure to or experience with complex financial products (Bucks and Pence 2008) , and thus may not respond to volatility in house prices in the same manner as borrowers in areas with a higher level of financial sophistication.
Empirical Model
Our models estimate the extent to which changes in house prices and consumer credit conditions explain the proportion of the senior population extracting equity through the origination of HECMs, HELOCs, cash-out refinancing, and closed-end second liens within a ZIP code from 2004 to 2012. We exploit the panel structure of our ZIP-code level data and regress the percentage of the senior population originating through each channel on a vector of explanatory variables with MSA-level and year fixed effects. The result is a system of four equations, corresponding to each channel of equity extraction. By calculating our dependent variables for equity extraction channel as a share of the senior population in a ZIP code, we avoid omitting any groups from consideration and thus reduce concerns regarding selection. The "fifth" group includes all senior households in the ZIP code who are not homeowners or who do not extract equity. This group is fully defined by the other equations and is thus not modeled explicitly.
To test our hypotheses, we estimate our four reduced form equations using Seemingly Unrelated Regressions (SUR). In general, this approach also allows the error terms of our four equations to be correlated, which we expect because some unobserved factors that influence borrowers to select one particular equity extraction product (e.g., HELOC) may also influence borrowers when selecting a different equity extraction product (e.g., HECM). We allow for robust standard errors. 10
The four equations are:
where the subscripts indicate the ZIP code, z, MSA, m, and time, t. Y1 is HELOC originations as a percent of the population of seniors age 62 and older, Y2 is cash-out refinancing, Y3 is closed-end second lien originations, and Y4 is HECM originations. In each equation, HP corresponds to a vector of explanatory variables measuring house price dynamics, FC corresponds to a vector of explanatory variables measuring household financial characteristics, CC corresponds to a vector of explanatory variables measuring credit conditions (both borrower and supply side), X represents the racial/ethnic composition of the ZIP code, γm corresponds to MSA fixed effects, and δt corresponds to year fixed effects. MSA fixed effects hold constant market-level variables that likely influence equity extraction, including the market share of lenders, supply constraints in the market, economic growth and unemployment in the market, and other aspects of current and expected housing market in the MSA. Year fixed effects absorb policy changes and macroeconomic shocks that are not directly observed in our model. In the various equations, IHELOC , IFirst , ISecond , and IHECM each represent the interest rate applicable for that particular product in ZIP code z in time t. Including a unique interest rate variable in each equations gives further justification for our SUR framework.
In alternative specifications, we include interactions between the house price indicators and indicators for credit constraints (HP*CC) to explore the extent to which credit-constrained households are differentially responsive to house price changes. We also explore differences in equity extraction originations based on subsamples of ZIP codes with high levels of racial homogeneity. In particular, we apply our model to ZIP codes for which greater than 50 percent of the population is black (minority neighborhoods) and those for which 90 percent or more of the population is white (non-minority neighborhoods).
Data Sources and Descriptive Statistics
Our primary source of data is the Federal Reserve Bank of New York/Equifax Consumer Credit Panel (CCP), a 5 percent random sample of active credit files in the United States supplemented with the credit data for all other people who reside at the same street address as the primary individual. The CCP is a panel dataset that begins in the first quarter of 1999 and is updated quarterly to account for deaths, credit files becoming inactive, and newly created credit files. It contains approximately 40 million credit files in each quarter. The CCP data are used to construct equity extraction and credit measures from credit profiles for individuals ages 62 and above on an annual basis for our sample years 2004 through 2012, aggregated to the ZIP code level. 11 Summary statistics for all model variables are presented in Table 1 , and for high-and low-minority ZIP codes in Table 2 .
[ Tables 1 and 2 here] The average yearly rate of new equity extraction loans among the senior population in our sample ZIP codes is 0.041, the largest portion of which are HELOC originations (0.024), followed by cash-out refinancing (0.008), closed-end second lien originations (0.007), and HECMs (0.002). However, there are substantial differences by geographic subsamples. For example, in high-minority ZIP codes, the share of HECM originations is twice that of low-minority ZIP codes.
In addition to differences in the relative share of each type of equity extraction origination by ZIP code at a point in time, there is also substantial variation in the relative share of each origination type over time within a ZIP code. Figure 1 plots the rate of equity extraction loans by type during our sample period, and HECMs as a share of all equity extractions over time. For senior households, the prevalence of HELOCs declined substantially from 2004 to 2009, followed by a slower rate of decline thereafter. The largest decline in closed-end seconds was from 2007 to 2009, stabilizing thereafter. Cash-out refinancing slowly declined throughout the sample period. HECM originations increased from 2004 to a peak in 2009, declining and then flattening thereafter. HECMs also increased as a share of all originations beginning in 2005, and peaked as a share in 2009-a time when there was a substantial reduction in other types of home equity loan originations.
[ Figure 1 here]
Our first set of explanatory variables measure house price dynamics in a ZIP code. To measure the absolute value of homes in a given ZIP code, we include the median of the repeat sales price (in thousands, logged), calculated by CoreLogic using non-distressed sales for each of our sample years. In addition to the median sales price, we separately measure the annual rate of positive and negative house price changes in a ZIP code as we expect that the relationship between house price change and equity extraction is not symmetric.
Our second set of explanatory variables measure consumer credit conditions in a ZIP code. Using the CCP data, we construct measures of household credit conditions as well as supply-side credit constraints. It is important to note that our household measures are constructed using credit file data for seniors age 62 and over, and seniors tend to have higher credit scores and fewer defaults than consumers in the general population. First, to measure overall credit constraints, we include the median credit score for senior households in a ZIP code, with a sample average of 783. 14 We control for measures of severe credit distress, including the proportion of seniors with a mortgage past due (0.016), prior bankruptcy (0.009), and prior foreclosure (0.003). To capture non-housing credit liquidity, we construct a measure of seniors' median revolving credit balance to the revolving high credit limit (0.08), following Gross and Souleles (2002) and Bhutta and Keys (2014) .
To measure supply-side credit constraints that vary over time and ZIP code, we use the CCP data to calculate the fraction of senior credit profiles that have at least one credit inquiry during the year who were able to open at least one new credit account during the year; in other words, the number of individuals who applied for and were approved for credit divided by the number of individuals who applied for credit. 15 This measure approximates the ease of borrowing through all available credit channels, not limited to mortgage lending. In our sample, the average credit approval rate is 0.67. As a point of reference, Bhutta and Keys (2014) estimate an approval rate of 0.57 for marginal consumers (scores between 550 and 600).
As demonstrated in Figure 2 , there is substantial variation in credit availability during our sample period, especially for low-credit-score seniors. The time pattern corresponds to the loosening and tightening of the credit market, with a peak approval rate of 0.70 in 2006 and a low of 0.63 in 2009. For seniors with credit scores below 660, the approval rate peaked at 0.60 in 2007, dropping 0.20 points to 0.40 in 2009 and 2010.
[ Figure 2 here]
We control for other household characteristics that may influence their choice of borrowing channel. Equity extraction should be related to the amount of home equity held by households in a ZIP code. To develop a proxy measure for home equity, we construct the ratio of the median mortgage debt for seniors with a mortgage in a ZIP code to the median house sales price (lagged one year) in the ZIP code. In our sample, this ratio equals 0.37. This value, when combined with the fact that only 34 percent of our seniors have mortgages, suggests that there is a substantial amount of home equity among the senior population. We further include a measure of the median monthly mortgage payment amount (lagged one year) for seniors with a mortgage in a ZIP code in a given year. This variable is related to both the total amount of home equity and the cash outflow associated with current mortgage obligations. We also include a measure of household income. From the IRS data, we obtain the median monthly Adjusted Gross Income (AGI) from taxable wages, pensions, and social security for households age 65 or older filing tax returns in a given ZIP code and year (in thousands). Regarding demographics, we measure the average age of seniors in the ZIP code (72), the share of the entire population that is black (0.098) and the share of the population that is Hispanic (0.13).
In Table 2 , the samples are based on 247 unique minority ZIP codes (predominately black) and 1,584 unique non-minority ZIP codes (predominately white). The combined rate of equity extraction in minority areas is nearly as high as in non-minority areas, but there is notably less reliance on HELOCs. In minority areas, income is lower and the percentage of the senior population with a mortgage is slightly lower, but house price variation is greater. Credit scores are notably lower in non-minority areas, with the average ZIP code median credit score of 731 3 standard deviations below the average ZIP code median credit score of 791 in low-minority areas. Credit utilization is higher in minority areas, as are bankruptcy, foreclosure, and past-due mortgages, while the credit approval rate is lower.
Results

Estimation Results: Full Sample
Results for the estimation of equations (1)-(4) are presented in Table 3 . Given the widely differing rates of origination for HELOCs, cash-out refinancing, closed-end second liens, and HECMs, we present normalized coefficients in Table 3 by dividing the estimated coefficient by the average incidence of the relevant home equity extraction channel. The effects of explanatory variables can thus be compared across extraction channels. Changes in explanatory variables could affect total extraction, and thus raise or lower all channels of extraction. In addition, changes in an explanatory variable may increase (or decrease) extraction through a particular channel, relative to a decrease (or increase) in another channel.
[ Table 3 here]
We first consider the effects of house-price dynamics on equity extraction. As expected, the log of median house price in a ZIP code is positively associated with most types of equity originations, with the greatest effect on HELOC originations and the smallest effect on HECM originations. 16 Closed-end second liens are the only type of equity extraction that is negatively correlated with higher house prices. Separately from the house price level, positive house price growth within a ZIP code is associated with increased use of HELOCs and cash-out refinancing and a reduction in HECMs. Positive house price growth has no statistically significant effect on the origination of closed-end second liens. On the other hand, negative house price growth within a ZIP code is positively associated with HECM originationswith a 1 percentage point decrease increasing HECM originations by 1.02 percent-and negatively associated with cash-out refinances. Given the high upfront costs of originating an HECM, borrowers may be reluctant to lock in their house values with an HECM when house prices are rising, but may be 16 The single exception to our reporting coefficients relative to the baseline rate of equity extraction is for the log of median house price given one can easily report percentage responses for logged variables. motivated to originate an HECM when house prices decrease to insure against further house price declines as suggested by Haurin et al. (forthcoming) .
Next, we turn to the effect of credit conditions. The credit approval rate in a ZIP code, a supply-side measure of credit availability, is positively and significantly associated with HELOC originations, cash-out refinancing, and closed-end second liens, but only weakly associated with HECM originations. A 1 percentage point increase in the credit approval rate increases HELOC origination 0.73 percent, cash-out refinancing 1.10 percent, closed-end second lien origination 0.60 percent, and HECM originations 0.14 percent. The relatively limited response of HECMs to the credit availability measure is consistent with HECMs requiring little underwriting, making their origination largely independent of credit conditions.
With regard to household credit conditions, we first examine the effect of the ZIP code median credit score on originations. HELOCs are the only origination type for which we observe an increase in originations as the median credit score increases. Here, a 10 point increase in median credit score increases originations by a modest 0.02 percent. By contrast, a 10 point increase in median credit score is associated with a 0.06 percent decrease in cash-out refinancing originations. Similarly, for second liens and HECMS, a 10 point increase in median credit scores decreases originations by 0.02 and 0.05 percent, respectively. These results suggest that as credit scores in a ZIP code increase, more homeowners extract equity through the relatively desirable HELOC channel and away from other forms of equity extraction.
We further examine the effect of household credit conditions on extraction using the median revolving credit utilization rate in a ZIP code. Of the four extraction channels, credit utilization only affects the incidence of HELOCs and HECMs, with a 1 percentage point increase in the utilization rate increasing HELOC originations by 1.1 percent and HECM originations by 0.6 percent. Given that many HECMs are structured at least in part as a revolving credit line, this suggests that borrowers may be using lower-cost home equity secured revolving credit as a substitute for higher-cost unsecured revolving credit.
Overall, our results suggest that areas that are credit constrained have lower shares of HELOC originations and instead have higher shares of cash-out refinance and HECM originations and, to a lesser extent, second liens. As supply-side credit availability increases, we find that cash-out refinances increase the most, with the least effect on HECM originations. An increase in cash-out refinances in areas with lower credit scores and rising credit availability is consistent with the concentration of subprime originations in areas with latent demand for credit, and the relatively large proportion of subprime originations that included cash-back at closing (Mayer and Pence 2008; Mian and Sufi 2009 ). The preference for HELOCs among more financially secure borrowers is further supported by the coefficient on median IRS monthly AGI, which shows that HELOC originations increase with ZIP code mean income, while the cash-out refinancing, closed-end second lien originations, and especially HECM originations decline as ZIP code mean income increases. For HECMs, income appears to be a much larger factor driving originations than it is for other channels of extraction. While an increase in AGI is negatively associated with cash-out refinancing, second liens, and HECMs, the size of the coefficient is nearly three times as large for HECM originations.
Our models control for a variety of other credit and demographic indicators, finding sensible effects on equity extraction. Indicators of poor credit quality-such as the share of seniors past due on their mortgage, share with prior foreclosure, or share with bankruptcy-generally reduces the share of all types of equity extraction. Indicators of indebtedness-such as total debt to income or the share of seniors with mortgage debt-are generally associated with an increase in most types of equity extraction, perhaps suggestive of a greater willingness to borrow in these areas. However, a higher amount of existing mortgage debt as measured by higher median debt to median sales price ratios is associated with a relatively consistent reduction in equity extraction originations across channels, as this is likely indicative of having limited additional equity from which to borrow. Similarly, a higher median monthly mortgage payment is associated with a reduction in all origination types except cash-out refinances. In terms of demographic characteristics, an increase in the share of older seniors tends to be associated with reduced equity extraction, with the exception of HECM originations that increase in areas with relatively older populations. This makes sense, as the amount of equity that can be accessed through an HECM increases with age. As the share of minorities (Hispanic or black) increases in a ZIP code, the use of HELOCs declines and cash-out refinancing and HECM use increases. We explore this effect in more detail in our subsample regressions.
Finally, our models control for macroeconomic conditions through the inclusion of interest rate variables specific to each extraction channel and through the inclusion of year and MSA fixed effects. The coefficients on the year dummies (not shown) are consistent with the broader trends in originations observed for each channel over time. The coefficients on forward mortgages, and HELOCs in particular, are negative and increasing in magnitude through our sample period. In contrast, the year coefficients for HECM originations are positive but peak in magnitude in 2009.
Tests for independence reveal that choice of SUR is appropriate. The Breusch-Pagan test for independence reveals a P-value near zero, meaning there is certainly correlation between the errors of our four equations and the SUR framework is an improvement on separate estimation.
[ Table 4 here]
Estimation Results-Minority and Non-Minority Geographic Areas
Next, we turn to our regression analyses by geographic subsamples. Table 4 includes the results of panel estimations with the sample restricted to minority and non-minority ZIP codes. Here we allow the probability of each channel to be affected differently by the set of explanatory variables depending on the racial composition of the ZIP code. Given that our inclusion criteria for being a part of a subsample are fairly wide (e.g., 50 percent to 100 percent of black ZIP codes are in the same group), we continue to include the share of the population that is black in the analysis.
Positive and negative house price growth is significantly associated with HELOC originations in nonminority neighborhoods, with no significant effect on HELOC originations in minority neighborhoods. For HECM originations, negative house price growth is associated with an increase in originations in nonminority neighborhoods, but has no significant effect in minority neighborhoods. This finding is consistent with individuals in predominately white areas pursuing a more sophisticated strategy of using HECMs to lock in their house price gains.
With regard to supply-side credit availability, when overall credit approval rates for a ZIP code increase, the originations of HELOCs, seconds, and cash-out refinancing rise in all areas, although the responses are greater in magnitude in minority neighborhoods. Moreover, in non-minority neighborhoods, we see HECM originations decline by 0.21 percent when credit approval rates increase by 1 percentage point, whereas credit approval rates do not have a statistically significant effect on HECM originations in minority neighborhoods. This finding suggests that borrowers in non-minority neighborhoods primarily use HECMs when alternative home equity extraction mechanisms-particularly HELOCs-are unavailable, while borrowers in minority neighborhoods select HECMs for reasons unrelated to credit availability.
Turning to household-level credit conditions, credit utilization rates are not significantly associated with any type of extraction in minority neighborhoods, while an increase in utilization rates is associated with a significant increase in HELOC origination rates and decrease in cash-out refinancing in non-minority areas. Median credit scores appear largely unrelated to originations in minority neighborhoods, while higher credit scores are associated with reductions in cash-out refinancing and second liens in nonminority neighborhoods and an increase in HECM originations. This is consistent with more sophisticated borrowers (with higher credit scores) accessing HECMs in non-minority areas, as mentioned earlier.
Differential use of extraction channels in minority and non-minority neighborhoods may be due to differences in the absolute level of explanatory variables, as well as differential responses to explanatory variables. HELOC origination rates are about 50 percent lower in minority neighborhoods relative to non-minority neighborhoods, while cash-out refinancing rates are 37 percent higher, second lien rates are 16 percent higher, and HECM rates are 54 percent higher (see summary statistics in Table 2 ). We use the estimated coefficients from our subsample regressions to decompose endowment and behavioral effects that may contribute to these differences.
We first consider how predicted channel rates would differ based on shifting the endowment in the typical minority neighborhood to equal the endowment of the typical non-minority neighborhood. The ratio of this difference to the mean extraction rate for the j-th channel (E ij) is: (∑b1j*x2j-)-(∑b1j*x1j)/E1j, where b1j represents the coefficients for the j-th channel in minority areas and b2j represents the coefficients in non-minority areas, and x1j represents the variable means for the j-th channel in minority areas and x2j represents the variable means in non-minority areas. 17 If minority areas had the same endowments as non-minority areas, our experiment suggests that HELOC rates would increase by 68 percent, while all other extraction channels would decrease, with cash-out refinancing decreasing 41 percent, second liens decreasing by 22 percent, and HECMs dropping to a predicted origination rate near 0. These changes would more than explain the observed differences in channel usage in minority neighborhoods. We next assign minority areas only the credit attributes of non-minority areas. With this experiment, we find that HELOC rates would increase by 24 percent, while all other channels would stay virtually the same. Thus, differences in credit conditions only explain a portion of the observed differences for lower HELOC use, but do not explain the higher use of other channels.
Next, we consider the predicted differences in borrowing channels if households in minority areas had the same behavioral responses as households in non-minority areas, calculated as ((∑b2j*x1j)-(∑b1j*x1j)/E1j, where b2j represents the coefficients in non-minority areas for the j-th extraction channel.
Here, we find that the use of cash-out refinancing would decrease an estimated 42 percent, while all other extraction channels would increase, with HELOC rates increasing 80 percent, and second lien and HECM rates increasing about 50 percent. This indicates that extraction rates in general would rise in minority areas if households in minority areas had the same responses to the explanatory variables as households in non-minority areas. This growth would occur across all channels, with the exception of cash-out refinancing, which would decline to a similar rate observed in non-minority areas. Interestingly, HECM rates would also increase further, suggesting that higher rates of HECM use in minority areas are not due to differences in behavioral responses, but rather differences in endowments between the two areas.
House Price Dynamics and Credit Constraint Interactions
As an additional test, we interact the indicators for positive and negative house price growth with the three alternative indicators for credit constraints (median credit score, credit utilization rate, and credit approval rate) in three separate specifications. To interpret the interactions, we estimate the effect of a 1 percentage point change in house price growth (positive or negative), setting the credit constraint indicators at their mean values and one standard deviation above and below their mean. As with the base specification, we normalize the coefficients by the mean value of extraction for a given channel (the coefficients for the interactions and their components are reported in Appendix B). Table 5 presents the results of the interactions for house price changes and credit scores (Panel A), credit utilization rates (Panel B), and credit approval rates (Panel C).
[ Table 5 here]
First, we determine the change in the total equity extraction rate (summed across all extraction channels) as predicted by the interactions. Credit-constrained areas with lower credit scores (Panel A), higher utilization rates (Panel B), and lower approval rates (Panel C) have a lower rate of net equity originations in response to house-price increases. For example, in areas at the mean credit score, a 1 percentage point increase in the HPI rate is associated with a 0.49 percent increase in originations. In areas where the median credit score is one standard deviation (20 points) below the mean, a 1 percentage point increase in the HPI rate is associated with a 0.15 percent increase in equity loan originations-less than one-third of the extraction rate increase for average credit score areas. This is the opposite of Mian and Sufi's (2011) finding that credit-constrained borrowers were most responsive to equity extraction in response to house price increases but is consistent with more recent results presented in Adelino et al. (2015) that show the growth in equity extraction prior to the Great Recession was driven by higher income and higher-credit-score borrowers.
By contrast, the extraction rate for cash-out refinances in response to HPI increases is greater in lower credit score areas or areas with higher utilization, in line with Mian and Sufi (2011) . But the extraction rates for other channels of extraction are lower in credit-constrained areas. The extraction rate for HELOCs in response to HPI increases is greater in areas with higher credit scores and lower rates of credit utilization. For HECM originations, credit-constrained areas with lower credit scores or higher utilization rates are more responsive to house price declines. This may indicate a greater need for liquidity among borrowing-constrained households, who originate HECMs to lock in equity as house prices fall. Credit approval rates (Panel C) have a greater effect on equity originations than the other credit constraints. Areas with lower credit approval rates (one standard deviation below the mean) are not responsive at all to increases in house prices for equity extraction (the sum of the coefficients is negative). In areas with low approval rates, the only type of extraction that increases in response to HPI increases is cash-out refinances. This is likely indicative of the relaxed underwriting for cash-out refinances prior to the crisis. On the opposite end, areas with high approval rates see higher rate of equity extraction in response to HPI increases: three times higher than areas with average approval rates. In areas with higher approval rates, an increase in house prices is more than twice as likely to result in a HELOC origination than it is in areas with average approval rates. Areas with low credit approval rates are less likely to lock in equity through HECMs as house prices decline, perhaps indicative of lower financial sophistication in areas with lower credit approval rates.
As a final exercise, we include the same set of interactions in our geographic subsamples to test for differences in behavioral responses in minority and non-minority neighborhoods. For simplicity, we report the results of the credit score interactions (Table 6) ; the interaction results for the other credit constraints (credit utilization and credit approval rates) are substantively similar.
[ Table 6 here]
Overall, non-minority neighborhoods are more likely to extract equity in response to house-price increases than minority neighborhoods. However, when credit score is held at the mean sample value (784) in both areas, the total origination rate is the same, where a 1 percentage point increase in the HPI rate is associated with a 0.32 percent increase in originations. However, there are substantial differences in the channel of extraction in response to house prices and credit constraints in minority versus non-minority neighborhoods.
As credit constraints increase (credit scores one standard deviation below the mean), HELOC originations are lower and cash-out refinances are higher in response to increases in HPI. However, minority areas that have lower credit scores respond to an HPI increase through cash-out refinancing at a much greater rate than in non-minority areas (with lower credit scores). Even at the same median credit score (784), minority areas are much more likely to cash-out refinance in response to HPI increases than non-minority areas.
Interestingly, homeowners in minority areas do not respond to HPI declines by originating HECMs, even at the same mean credit score. Holding credit score in the area at 784, predominantly white areas have HECM origination rates that are three times greater in response to house price declines than minority areas. If an area has lower credit scores, it is more likely to respond to HPI decline by originating a HECM, but much more so in non-minority compared with minority areas. 18
These results suggest that credit constraints or lack thereof play an important role in the decision to extract equity in the face of house price changes. Less constrained borrowers utilize relatively more desirable extraction channels when prices increase. Furthermore, when examining ZIP codes with comparable credit scores, minority and non-minority ZIP codes respond differently to changes in house prices, with non-minority neighborhoods utilizing more sophisticated strategies to capitalize on home equity gains, or to protect against loss of equity.
Conclusion
Our results add new insights to the literature on equity extraction. While prior studies have found house price dynamics and credit constraints to be important factors for predicting equity extraction generally, our study finds that the relationships differ considerably depending on the choice of extraction channels. Our innovations include separately considering the rate of use for a particular extraction channel, while allowing unobserved factors to jointly affect all choices. Using credit panel data from both the period of the housing boom and subsequent housing bust, as well as data on HECM originations during the same period, ours is the first known study to model the choice of reverse mortgages alongside other modes of equity extraction.
We find that while the use of forward mortgage channels increases as house prices increase, the use of HECMs increases in areas where house prices are declining. This makes sense, as HECMs can be originated as a hedge against future house-price declines. Despite concerns that HECMs may be adversely selected by borrowers with the highest credit risk, our findings suggest that cash-out refinances were much more likely to be utilized in areas with a higher share of lower credit score individuals. On the other hand, HECM usage is the least sensitive of the extraction channels to credit availability, likely due to lack of risk-based underwriting criteria for HECM loans. The greater incidence of HELOCs in areas with relatively higher credit score borrowers is consistent with HELOCs being a preferred method of home equity extraction given their flexibility as revolving credit, but also with HELOCs being more heavily underwritten by financial institutions, thus limiting their availability to low credit score borrowers.
Differences in house-price dynamics and credit conditions also help explain observed differences in extraction channels in minority areas. Descriptively, in minority areas where blacks comprise at least 50 percent of the population, there exists a different pattern of selecting the channel of equity extraction than in non-minority areas (90+ percent white), although the total rate of originations for the two types of areas is very similar (0.040 versus 0.042 annually). Residents in minority neighborhoods rely much less on HELOCs and rely more on cash-out refinancing and HECMs. A question is whether these differences are explained by the differences in the characteristics of the resident households. Our initial regression pools all areas and finds that neither differences in household characteristics (credit, demographic, economic) nor differences in credit availability explain all of the observed differences in use of extraction channels. Specifically, the coefficient for the share of the population that is black is significantly negative in the HELOC equation and significantly positive in the cash-out refinance and HECM equations. We then estimate separate regressions for the two types of geographic areas, allowing the behavioral responses to influential factors to differ by racial composition of the area.
We find that credit conditions in a ZIP code can explain about half of the minority/non-minority variation in HELOC originations. Other differences in endowments between minority and non-minority can more than explain the remaining differences in borrowing channel in minority and non-minority areas. The differing pattern of results across minority and non-minority areas is consistent with borrowers in lowminority areas using HECMs in a more sophisticated way, such as to lock in house price gains or as an alternative to other home equity extraction products when credit availability declines. Similarly, HELOCs are primarily used by borrowers in low-minority areas, suggesting that they are either unavailable to borrowers in high-minority areas or that demand is relatively weak.
Prior research on equity extraction finds that credit-constrained borrowers were most responsive to increases in house prices during the housing boom, where individuals with lower credit scores and higher revolving account utilization rates were more likely to borrow against home equity in response to house price increases (Mian and Sufi 2011) . Our interaction results suggest that this effect depends on the channel of extraction. For cash-out refinancing, areas with greater credit constraints are more responsive to house price increases. However, the opposite is true for HELOCs; increases in credit constraints are associated with reduced responsiveness to house price increases. HECMs fall in between. Thus, credit-constrained senior homeowners respond to house price increases through cashout refinancing, while less constrained homeowners respond to increases in house prices through HELOCs.
Overall, there are no uniform responses to changes in house price or credit constraints applicable to all areas or all extraction types. Equity extraction is the result of a more complicated decision process that responds to the interplay between house price dynamics, racial makeup, credit availability, financial understanding, and institutional policy. 
Share of Population with Mortgage (1 yr lag)
One year lagged number of credit profiles over age 62 with a mortgage divided by total population of those 62 and older CCP/EQUIFAX
Median Mortgage Debt to Median Sales Price (1 yr lag)
One year lagged ratio of median mortgage debt for those 62 and older with a mortgage in a ZIP to median home sales price in that ZIP
CCP/EQUIFAX
Median Monthly Mortgage Payment (1 yr lag)
One year lagged median monthly mortgage payment for those 62 and older who have a mortgage CCP/EQUIFAX
Median IRS AGI (Monthly)
Median monthly gross adjusted income for seniors in a ZIP; expressed in thousands
IRS
Median Age of Seniors with Credit Files
Median age of seniors age 62 and over with a credit profile in the ZIP
CCP/EQUIFAX
Black (Share of Population)
Percentage of the ZIP population that is black ACS Hispanic (Share of Population) Percentage of the ZIP population that is Hispanic ACS Past Due Mortgage Share Percentage of credit profiles for those age 62 and over with a mortgage who have past due mortgage debt CCP/EQUIFAX
Bankruptcy Share
Percentage of population 62 and older who have bankruptcy on their record CCP/EQUIFAX
Foreclosure Share
Percentage of population 62 and older who have foreclosure on their record CCP/EQUIFAX
Median Revolving Credit Utilization Rate
The median of ratio of revolving debt to revolving credit limit for credit profiles age 62 and over in the ZIP
Credit Approval Rate
The number of credit profiles age 62 and over who were approved for credit divided by the number of credit profiles age 62 and over who applied for credit.
CCP/EQUIFAX
Credit Approval Rate (Under 660)
For those with credit scores below 660: the number of credit profiles age 62 and over who were approved for credit divided by the number of credit profiles age 62 and over who applied for credit CCP/EQUIFAX Median Credit Score Median Equifax 3.0 credit score among credit profiles age 62 and over in the ZIP -0.0182 -0.0552*** 0.0732*** (0.0388) (0.0246) (0.0195) (0.0138) HPI Positive -0.5753*** 0.1079*** -0.0378** -0.0219** (0.0404) (0.0247) (0.0167) (0.0094) Median Credit Score 3.25e-06 -3.52e-05*** -2.13e-05*** -7.37e-06*** (1.13e-05) (6.36e-06) (5.45e-06) (1.78e-06) HPI Negative * Credit Approval Rate -0.0496*** 0.0495*** 0.0142** 0.0139*** (0.0154) (0.0086) (0.0068) (0.0025) HPI Positive *Credit Approval Rate 0.2420*** 0.0234*** 0.0153** 0.0061*** (0.0205) (0.0083) (0.0070) (0.0019) HPI Negative 0.0299*** -0.0340*** -0.00805* -0.0070*** (0.0098) (0.0055) (0.0043) (0.0017) HPI Positive -0.1500*** -0.0126** -0.0113** -0.0084*** (0.0135) (0.0056) (0.0047) (0.0014) Credit Approval Rate 0.0088*** 0.0056*** 0.0027*** -0.0005*** (0.0017) (0.0008) (0.0008) (0.0002)
